3-(Dimethylamino)-1-phenylprop-2-en-1-ones (formylated acetophenones) 1 reacted with aliphatic diamines in water assisted by KHSO 4 to give bis-enaminones 2a-h in good yields. Compound 1 also reacted with o-phenylenediamine under similar conditions to produce bis-enaminones 3 instead of benzodiazepines 4 in excellent yields.
Introduction
Formylated products obtained by reacting active proton compounds with dimethylformamide-dimethylacetal (DMF-DMA) have proved to be very useful intermediates in the formation and modification of heterocyclic compounds [1] . Keeping in view the synthetic potential of 3-(dimethylamino)-1-phenylprop-2-en-1-ones (formylated acetophenones) [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] , we recently reported an efficient method for the formylation of active proton compounds [13] . We subsequently developed a facile synthetic strategy for the synthesis of enaminones by reacting formylated acetophenones with primary amines [14] . These enaminones were then transformed into tetrahydropyrimidines [15] and bis-tetrahydropyrimidines [16] .
In view of the environmental concerns, carrying out organic reactions in water has attracted considerable attention [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . We have, from our laboratory, recently reported [30] a facile general reaction of formylated acetophenones with primary amines in water.
In connection with our synthetic studies on enaminones, we required bis-enaminones derived from acetophenones. Our literature survey at this stage revealed that bis-enaminones derived from acetophenones have received very little attention [31] and hence examination of their biological properties and synthetic potential has remained unexplored. Prompted by the above facts, we herein report a facile general strategy for the reaction of formylated acetophenones with primary diamines assisted by KHSO 4 in water that lead to the formation of novel bis-enaminones in excellent yields.
Results and Discussion
Thus, when formylated acetophenone 1a was reacted with ethylenediamine in water in the presence of KHSO 4 , bis-enaminone 2a was obtained in 88% yields. The structure of 2a was established as 1,2-bis-[3-oxo-3-phenylpropenylamino]ethane on the basis of spectral and analytical data. Thus, the IR spectra of 2a showed peaks at 1581, 1638, 3249, 3388 cm -1 due carbonyl and NH groups. In the NMR spectra of 2a, the NCH 2 protons resonated as multiplets at 3.44 -3.46 ppm. The α-vinylic proton appeared as a doublet at 5.73 ppm (J = 7.2 Hz), while the β-vinylic proton gave a double-doublet at 6.88 ppm (J = 7.2, 12.4 Hz) due to its coupling with α-vinylic as well as NH protons. On D 2 O shake, the signal at 5.73 ppm remained unchanged whereas the signal at 6.88 was reduced to a doublet (J = 7.2 Hz). The aromatic protons appeared in their usual range. The NH proton resonated at 10.35 ppm indicating its hydrogen bonded state. The low coupling constant of the vinylic protons and the appearance of the NH signal at low fields confirm the Z-configuration of the enaminones.
The reaction of 1a with 1,4-diaminobutane gave the expected products 2b in 84% yield under identical conditions. Other formylated acetophenones 1b-e behaved identically with aliphatic diamines forming the envisaged products in good yields (Scheme 1). The structures of bis-enaminones 2b-h were also established with the help of spectral and analytical data and in all cases the enaminone moieties were found to exist exclusively in Z-form.
Subsequently, we planned to examine the reactions of o-phenylenediamine with 1a envisaging the formation of benzodiazepines of the type 4 (Scheme 2). However, when the reaction was carried out, the product isolated in 94% yield was found to be bis-enaminone 3a, the structure of which was well established with the help of spectral and analytical data. Thus, the 1 H NMR spectra of 3a showed a doublet at 6.14 ppm (J = 7.8 Hz) for the vinylic proton at C-α whereas the vinylic proton at C-β, which is expected to appear as double-doublet was obscured by the aromatic proton signals between 7.39 -7.52 ppm. Other aromatic protons resonated in their usual range. The N-H protons in this case appeared as doublet at 12.21 ppm indicating that these are hydrogen bonded with the carbonyl group. This appearance of N-H proton at 12.21 ppm and the low coupling constant of vinylic proton at C-α confirm Z-configuration of the enaminone moieties. 1b-e also behaved identically with o-phenylene diamine under similar conditions giving bis-enaminones 3b-e. In none of these cases, product 4 was formed even with varying stoichiometry of 1 and o-phenylene diamine.
Scheme 2

Experimental Section
Melting points were recorded by open capillary method and are uncorrected. The IR spectra were recorded on a Perkin-Elmer 983 spectrometer. 1 H NMR and 13 C NMR spectra were recorded on Bruker ACF-300 spectrometer. The chemical shifts (δ ppm) and the coupling constants (Hz) are reported in the standard fashion with reference to TMS as internal reference. FAB-mass spectra (MS) were measured on JEOL 3SX 102/DA-6000 mass spectrometer using argon as the carrier and m-nitro-benzylalcohol as the matrix. Elemental analyses were performed on a Vario-EL III instrument. Formylated acetophenones 1a-e were synthesized by our previously reported procedure [13] .
Reaction of 3-Dimethylamino-1-Arylpropenone 1 with Aliphatic Diamines
General Procedure. To a mixture of 1 (2 mmol) and aliphatic diamine (1 mmol) in 5 ml water was added KHSO 4 (2 mmol) in one lot and the resulting mixture was stirred at 50˚C -60˚C for 1-2 hours. After the completion of the reaction (tlc), the reaction mixture was cooled and the precipitated product was collected by filtration. The product 2 thus obtained was found to be practically pure, which however was chromatographed (silica gel, ethyl acetate). 
1,2-Bis-[3-oxo-3-phenylpropenylamino]ethane (2a
1,2-Bis-[3-oxo-3-(4-chlorophenyl)propenylamino]et hane (2e)
.
Reaction of 3-Dimethylamino-1-Arylpropenone 1 with 1,2-Diaminobenzene
General Procedure. To a mixture of 1 (2 mmol) and aromatic diamine (1 mmol) in 5 ml water was added KHSO 4 (2 mmol) in one lot and the resulting mixture was stirred at 50˚C -60˚C for 1.5 -4 hours. After the completion of the reaction (tlc), the reaction mixture was cooled and the precipitated product was collected by filtration. The product 3 thus obtained was found to be practically pure, which however was chromatographed (silica gel, ethyl acetate). 
Conclusions
In conclusion, we have developed facile environmentfriendly strategy for the synthesis of hitherto unknown bis-enaminones from 3-(dimethylamino)-1-phenylprop-2-en-1-ones. Mild reaction conditions, easy work-up, excellent yields and water being used as solvent make this protocol very useful.
